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4590I1.Project Summary/Abstract Much effort has been
directed at understanding the cellular and molecular

mechanisms of opioid addiction. Both activation of mu-
opioid receptors (MORs) and their down-regulation

contribute to the rewarding aspects of opioid abuse. Long-
term changes in gene expression induced by chronic

opioid treatment have been described in various brain
regions, including the amygdala, hippocampus, and

nucleus accumbens. Among such changes, increases in
MOR and its agonist-activated G-protein-coupled receptor
kinase 2 (GRK2), a key regulator of MOR desensitization,
have been identified in the amygdala, hippocampus, and
nucleus accumbens in animal models of drug addiction.
Up-regulation of GRK2 in these brain regions was also

found in human heroin addicts. Moreover, in the nucleus
accumbens, decreases in GRK2 were found in the wake
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of opioid withdrawal, supporting the notion that this
receptor kinase may act as a molecular switch underlying
the transition from abuse to dependence. Therefore, an

understanding of the regulation of GRK2 gene expression
is of great importance for understanding its function and

dysfunction in the brain. Prior evidence suggests that
GRK2 gene expression is under the control of multiple
signal transduction pathways. Thus, we postulate that

different transcription factors and their co-activators/co-
repressors may orchestrate the complex transcriptional
response to chronic opioids in a cell type-specific and

region-specific fashion. In this study, we hypothesize that
glucocorticoid receptor (GR) signaling plays a critical role

in the MOR-dependent up-regulation of GRK2 in the
ventral hippocampus and amygdala. These brain regions

are known to be involved in the behavioral aspects of
reward processing and addiction. Besides GR, we

propose to identify the role of other transcription factors
in the regulation of GRK2 expression. The mechanistic

involvement of other transcription factors in up- or down-
regulation
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